In the past two decades, fields ranging from demography to developmental psychology have increasingly focused on how quantifiable aspects of community context at the neighborhood or census tract level affect a range of behaviors, including violence (Khoury-Kassabri, Benbenishty, Astor, & Zeira, 2004; Sampson, Raudenbush, & Earls, 1997) , parenting style (Gonzales, Cauce, Friedman, & Mason, 1996; Klebanov, Brooks-Gunn, & Duncan, 1994) , and educational attainment (Boyle, Georgiades, Racine, & Mustard, 2007; Brooks-Gunn, Duncan, Klebanov, & Sealand, 1993) . These studies have tended to focus on urban rather than rural areas. This urban focus is partially rooted in the way that "neighborhood effects" have traditionally been theorized. In The Truly Disadvantaged, William Julius Wilson described the concentrated poverty and limited opportunities in urban Black areas due to social processes leading to intensified zones of neighborhood deprivation such as "White flight," gentrification, and housing discrimination have been most well documented in urban areas (Wilson, 1987) .
found that community disadvantage was linked to poor parenting in rural areas, and Pinderhughes et al. (Pinderhughes, Nix, Foster, & Jones, 2001) found that relationships between community disadvantage and parenting practices were not moderated by urban vs. rural residence. In a study of urban and rural contextual factors related to violent victimization, Gruenewald et al. (Gruenewald, Freisthler, Remer, LaScala, & Treno, 2006) found similar relationships between proximity to bars and violent incidents in urban minority and rural middle-income areas. Meanwhile, Boehmer et al. (Boehmer, Lovegreen, Haire-Joshu, & Brownson 2006) found that opportunities for physical activity and mobility restrictions due to fear of crime were related to obesity in rural areas, echoing similar findings in urban regions (McNeill, Kreuter, & Subramanian, 2006) .
Despite differences in population density and other parameters, it appears that area effects, originally demonstrated in urban areas, may work similarly in rural areas on diverse outcomes and behaviors. To date, however, there are no published studies of area effects on education in rural areas. In this study, we examine the impact of area effects and childhood family environment in determining educational goals and attainment patterns among a sample of rural youth.
Ecological Influences on Educational Goals and Attainment
Most research on contextual or community effects on educational outcomes has focused on educational attainment rather than goal-setting (see Ceballo, McLoyd, & Toyokawa, 2004; Plunkett, Abarca-Mortensen, Behnke, & Sands, 2007 for recent exceptions). While certainly related to each other, goal-setting and attainment are far from identical; a large empirical and theoretical literature documents the linkages and disjunctures between the two (Grant & Dweck, 2003; Wigfield & Eccles, 2000) . Attainment is a marker of long-term effort and success, and requires more personal perseverance and ecological scaffolding than goal-setting. However, prioritizing educational goals and maintaining achievement motivation are critical components of educational attainment (and may be especially important where ecological scaffolding is relatively weak).
Thus, we argue that studying family and neighborhood effects on both educational goals and patterns of attainment simultaneously is important for understanding the complex ecological influences on variation in educational outcomes. While both area and family effects on educational attainment have been well demonstrated and replicated (Boyle et al., 2007; BrooksGunn et al., 1993; G. J. Duncan, 1994; Garner & Raudenbush, 1991; Gonzales et al., 1996) , we know of only two studies documenting area effects on education goals or priorities, both of which were conducted in urban regions. Among urban Latino high school students, Plunkett et al (2007) found a direct effect of neighborhood factors on educational aspirations, and a mediated (by perceptions of neighborhood) effect on grades. Among urban African Americans adolescents, Ceballo et al. (2004) found that percent of middle class neighbors was related to stronger value placed on education among females (but not males), and that educational values were significantly related to school effort.
Here, we present analyses of community (census tract) poverty and average educational attainment as they are related to educational goals and attainment patterns among a population of 200 White youth (19-24 years) living in the Appalachian mountains of western North Carolina. These youth have been studied longitudinally, which allows us to compare area effects with family poverty and parental education. We make use of a novel ethnographicallybased instrument to assess life course goals and attainment among this age set and population, the Life Trajectory Inventory for Youth, or LTI-Y (Brown, Worthman, Costello, & Erkanli, 2006) . Using the LTI-Y carries the added advantage of being able to investigate educational priorities and goal-setting as well as outcomes.
Methods

Sample
The participants in this study are part of a longitudinal study of families and health, the Great Smoky Mountain Study or GSMS (Costello et al., 1996) . This study reports on a sample of 200 White GSMS participants (98 male, 102 female) who completed the Life Trajectory Interview for Youth (LTI-Y) when they were between 19-24 years of age (Brown et al., 2006) . Although the GSMS sample includes both American Indian and White participants, the analyses presented here concern only White youth. American Indian participants live in a small and relatively homogeneous area comprised of very few census tracts. Cherokee participants mostly attend a single high school, and face different incentives than Whites for attending college (the Tribe will pay for any college to which an enrolled Tribal member gains admission). Finally, very few American Indians elect to live outside the reservation, leaving no room for an even partially exogenous impact of community context. Including the American Indian population would thereby violate one of the underlying assumptions of area effects analysis (Oakes, 2004) . For these reasons, only White participants are included in the following analyses.
The LTI-Y sample was drawn to create an even distribution of exposure to family poverty. Additional information about the sampling strategy can be found in Brown et al. (2006) . The LTI-Y collects extensive information during the transition to adulthood concerning major life course goals, hopes, expectations, and attainment patterns, and taps locally salient and age appropriate aspects of life course achievement for youth in Appalachia. All youth participated voluntarily and underwent informed consent procedures approved by the Emory University Institutional Review Board.
Family Context
Each year between the ages of 9-16, parental figures of GSMS participants reported household economic circumstances (income, assets, total number of dependents, etc.), allowing the calculation of whether each household was subsisting above or below the Federal Poverty Line. We used the percent of years below the poverty line during the ages of 9-16 to asses overall exposure to family poverty. For comparative purposes (to model the potential impact of household economic advantage as well as disadvantage), analyses were also run with household income, which was calculated as the average household income for participants across all waves of assessment. Parental figures (who often changed from year to year) also reported their highest grade completed, and we assessed exposure to parental education as the percent of waves in which participants lives with a parental figure holding at least a two year (Associate's degree or higher) college degree.
Community Context
The sample covers 12 counties and 72 census tracts, and is overwhelmingly rural; inclusive of several small towns and one small city, the average population density is 38 persons per square mile. Community context was assessed through matching participants' geo-coded residential addresses from the most recent available interview (usually at age 18 or 21) with census tract data from the 2000 U.S. Census. Census tracts contained an average of approximately three participants. We assessed community poverty as the percentage of all individuals living below the poverty line and community education as the percentage of all individuals with a 2-year (Associates) degree or higher.
For comparative purposes, analyses were also run with community high income households (to model the impact of community advantage rather than disadvantage). For exposure to high income by census tract, Krieger et al. (2006) recommend using 400% of the U.S. median household income. However, such households are very rare in the GSMS study area (nonexistent in several census tracts). Thus, we defined exposure to high income at the community level as the percent of households in each census tract with incomes greater than $75,000 (approximately 180% of the U.S. median income in 1999).
Educational Goal-setting and Attainment
Educational attainment was assessed through response to three questions administered during the LTI-Y. These questions assessed whether participants (1) currently held a high school degree or GED, (2) had completed any post-secondary training (with or without a degree), or (3) had received a college degree (either Associates or Bachelor's degree). This yielded four possible outcomes for educational attainment: none, high school, some college, and college degree.
Educational goal-setting was assessed through a card sort procedure during the LTI-Y which assesses priorities and goals in the lives of Appalachian youth. A score of 1 was assigned if these participants included "Get college, technical, or vocational degree" in a set of their personal "most essential" life events (and a score of 0 if this card was not included). College goal-setting was only coded and analyzed for participants who did not already report having a college degree. Notably, part-time and other non-traditional college tracks are very common in this region of the country. For example, when participants were asked to suggest an ideal age for completing college, the mean response was 23 and the interquartile range was 21-25 (25% of the sample indicated an age above 25 as the ideal age for completing a college degree). Thus, asking 19-24 year old adults about their college aspirations in this sample is quite relevant, despite the fact that they might be considered to have "missed the boat" for a "traditional" 4-year college track.
Analytic Strategy
Due to sparse data and collinearity at the census tract level (Rehkopf, 2007) , we were unable to use hierarchical linear modeling (Raudenbush & Bryk, 2001 ) with this data set. To examine the impact of family and community context on educational attainment (a 4-point scale), we used ordered logit regression in Stata 9.2 (StataCorp, 2005), with robust standard errors adjusted for clustered data at the census tract level. To examine the impact of family and community context on college goal-setting (a dichotomous outcome), we used logistic regression. Models predicting college goal-setting were run only with the participants who had not yet attained a college degree. As the sample includes participants between the ages of 19-23, we included age as a covariate in all models to control for the potential effects of age-based censoring on educational outcomes. As GSMS participants were originally oversampled for behavioral risk, all models were run with sampling weights to approximate the local population (Costello et al., 1996) . In all models, we also standardized community and family contextual variables (mean of 0, standard deviation of 1).
For both educational attainment and college goal-setting, we first ran models with the community (census tract) variables, and then with both the community and family variables together. Census tract poverty and education level are essentially aggregate measures -they are characteristics of the same population from which our sample was drawn -which means that family and community context will inherently covary (Krieger et al., 2006 ). We interpreted census tract level indicators that remained significant after the addition of comparable family indicators as evidence of the additional role of community context (beyond that shared with family context) in influencing educational goals and outcomes.
Due to previous findings of gender-specificity in neighborhood effects (Ceballo et al., 2004; G. J. Duncan, 1994; Leventhal & Brooks-Gunn, 2000) , all analyses were run once for the entire sample, and then separately by gender. In the case of any gender differences in the significance level of predictors, full models were run with gender as a covariate and the relevant difference tested as an interaction term. For comparative purposes, analyses were first run using family and community poverty, then using family income and community high income households (family/community poverty and income can not be run in the same models due to high collinearity).
Results
Descriptive Statistics
Out of 200 participants, 20 reported having attained less than a high school degree or GED, 69 reported a high school degree or GED only, 70 reported some college education (with no degree), and 41 reported having attained at least a 2-year college degree. The 41 reporting already having attained a college degree were therefore excluded from analyses predicting college goal-setting. These 41 individuals did not differ from the rest of the sample by community (census tract) characteristics or gender; however, they did report more years of exposure to parental figures with a 2-year degree or higher (79% vs. 57%, p < .05). Of the remaining 159 participants, 76 (48%) indicated that getting a college degree was one of their most essential life goals. Table I displays weighted averages of family poverty and parental education for the sample, neither of which differed significantly by gender. Relatively high exposure to parental education reflects both the local popularity of 2-year community college degrees and the fact that family composition changed fairly frequently in this sample. Specifically, 38% of this sample experienced one or more changes in family (parental) composition during the ages of 9-16, increasing the chances of one or more years of exposure to a parental figure with a 2-year or higher college degree. Table I displays number of participants per census tract and other census tract characteristics used to code community context variables. Table II presents the pairwise correlations among the family and community predictor variables (corrected for multiple comparisons). As can be seen, there was statistically significant intercorrelation within and across family and community levels at the p < .05 level, but none high enough to present a risk of collinearity in regression models.
All models were run with age as a covariate, to help correct for the censoring problem posed by including participants with differential opportunities for exposure to education (spanning the ages of 19-23). Age was unrelated to any of the family or community predictor variables (pairwise correlations ranged from −.15 to .08, p > .1).
Educational Attainment
For educational attainment (assessed on a 4-point scale), initial models including only community (census tract) variables indicated that participants living in census tracts with higher average educational attainment showed higher personal attainment (see Table III , Model 1). This effect became non-significant (p > .1) when family poverty and parental education were entered into the model. Family-level variables had statistically significant effects in the expected direction; participants with more exposure to family poverty reported less educational attainment, while those who had lived with a college-educated parent reported higher attainment during emerging adulthood. The model with both area and family variables explained 9% of the variance in educational attainment for Appalachian youth (see Table III , Model 2).
Stratified results by sex (see Table III ) were quite similar, with the exception that family poverty was more strongly associated with female educational attainment, while parental education was more strongly related to male education attainment. However, in separate models (not shown), interactions between sex and family poverty / parental education were non-significant.
Results were very similar in analyses substituting average household income and community high income households for family poverty and community poverty (not shown). In these models, directions of influence and patterns of variable significance were identical, and r 2 did not differ by more than 2% in any model.
College Goal-setting
With respect to college goal-setting, participants living in census tracts with higher proportions of college-educated adults were more likely to endorse getting a college degree as an important life goal (see Table IV , Model 1). This area-level relationship remained statistically significant after exposure to family poverty and parental education level were entered into the model (see Table IV , Model 2). When these family level variables were entered into the model, exposure to parental education was also a significant predictor of college goal-setting: participants who spent more time with a parental figure holding at least a 2-year college degree were more likely to endorse getting a college degree as an important life goal. The full model including both area and family variables explained 15% of the variance in college goal-setting. As with educational attainment, results of models substituting average household income and community high income households for family poverty and community poverty (not shown) were almost identical. Directions of influence were identical, patterns of variable significance were nearly identical, and r 2 did not differ by more than 1% in full models (sex-specific models with income variables explained 4-5% more variance in college goal-setting).
The pattern of results for males and females was similar, but both family and community-level predictors explained considerably more variance in college goal-setting among males (29%) than among females (9%). Separate analyses for males and females (see Table IV) indicated that community educational level had a much stronger association with college goal-setting among males. Therefore, we tested the interaction between gender and community education. A model including only community variables yielded an interaction (p = .06) between gender and community education, which explained 13% of the variance in college goal-setting across the entire sample.
Discussion
While past studies have tended to focus on intensified deprivation and social transmission in more densely populated urban areas, this study demonstrates that community context (over and above the direct family environment) might exert an influence over the educational trajectories of rural youth as well. The observation of area effects on educational goals among rural youth is pertinent to the way that we theorize "exogenous" influences on life trajectories in environments with lower population density.
Previous studies have shown that area effects are generally weaker than the effects of family influence (Leventhal & Brooks-Gunn, 2000) . Indeed, this seems to be the case in our sample for educational attainment during the transition to adulthood: family poverty and parental education during childhood influenced patterns of attainment several years later, while community context did not. Completion of educational milestones requires considerable resources, persistence, and social support, and these must be provided on a regular and consistent basis. Our analyses suggest that, in Appalachia, families (rather than communities) may be the primary pathway for the provision of these resources, scaffolding, and support. Indeed, this is supported by ethnographic interviews conducted during this study. For example, two 17-year old males who were living in one of the most rural counties commented (names have been changed):
Thomas: I know a lot of students that are able to go to college because, like, they get scholarships or something like that. And that's the only reason they can go to college. But a lot of people that might even be able to go to college…have to take care of our parents or help our parents, or we don't have the money, or our parents don't have money to send us to college. They can't afford for us to leave, for having us -helping trying to support things around here.
Tony: I mean, our parents are no better off than we are. If we want something, they don't have the money to buy it, because they're just as much in debt as we are. So I mean, we have to work for stuff! ‥‥ If I go off to college though, and I am in college full time, there's no way I can work. So who's going to pay for my truck? Who's going to pay for all my bills that I have? My parents don't have extra money to pay. They have extra bills and stuff.
While family environment is certainly important in rural areas, a close examination of economic deprivation and labor exploitation in rural areas (C. A. Duncan, 1996) , as well as rural senses of place and identity (Howley, 2006) also indicates that one might expect community context to matter for rural populations. Such is the case for college goal-setting among this population of Appalachian youth, who are at a critical point in the transition to adulthood. Youth who had not yet attained a college degree and were living in census tracts with higher proportions of adults holding college degrees were more likely to endorse obtaining a college degree as an important life goal. The fact that individuals living in census tracts with low educational attainment also had lower educational goals makes sense in light of the significant attachment to place noted among rural youth. Specifically, labor market opportunities in such census tracts likely demand lower levels of educational attainment; if youth desire local employment and residence, aiming for a college degree might make little sense in light of these goals.
This community influence was particularly strong among rural males; of the males living in the quartile of census tracts with the lowest levels of adult educational attainment (10-19% holding a college degree), only 16% endorsed getting a college degree as an important life goal. Contrast this with males living in the quartile of census tracts with the highest adult college attainment (37-67%), of whom a full 44% endorsed college as an essential goal. In this case, rural males appear to be quite attendant to patterns of achievement in the general population, perhaps absorbing cues about life course opportunities and constraints from the extra-familial environment in ways that affect females somewhat less strongly. It is important to note that several existing studies find stronger community effects for educational outcomes on males (Leventhal & Brooks-Gunn, 2000) . The persisting labor market disparities in favor of males in Appalachia (Thorn, Tickamyer, & Thorne, 2004 ) might accentuate such tendencies for environmental cues about educational attainment to translate more readily to male than female goals.
Unlike several existing studies in urban areas, we did not find an effect of community context on patterns of educational attainment. As this is a relatively small sample, it is difficult to know whether the absence of an effect is due to the fact that our sample did not have enough power to detect such effects, which are generally fairly small (Leventhal & Brooks-Gunn, 2000) . As significant community effects were detected for educational goals, we believe that it is unlikely that non-detection resulted from a limited sample size, as that would mean that community effects on attainment are more modest than those on goals -a finding that to our knowledge has not been reported. If this pattern of community effects on educational goals but not attainment is replicated in other rural studies, it could make more sense to focus on families as sites for educational capacity building, rather than efforts to change school or community practices regarding education. However, replications in other rural areas are certainly needed before recommending this course of action.
Limitations
Hierarchical linear modeling (HLM) has become the standard method for estimating area effects on a wide variety of outcomes, from education (Bryk & Raudenbush, 1988) to violent crime (Sampson et al., 1997) . However, sparse data (i.e., 1-2 observations) in one or more census tracts can yield a matrix of data where the level of collinearity among the variables in our sample leads to HLM models that will not converge, as well as parameters that are difficult to interpret (D. Rehkopf, personal communication, September 12, 2007) . Thus, we presented the results of standard regression models, with robust standard errors adjusted for clustering at the census tract level.
Due to high levels of parental marital instability, we were unable to create a meaningful single variable to capture the impact of living with two parental figures with college degrees (rather than "one or more"); this may have underestimated the impact of parental education levels.
Studies of area effects have been critiqued for not properly considering the role of residential selection and endogeneity in explaining associations between outcomes and aggregate community properties (Oakes, 2004) . Propensity score matching to control for relationships between demographic characteristics of individuals and their probability of living in a given area helps ameliorate such concerns (Diez-Roux, 2004 ). This approach -applied to relationships of neighborhood poverty with high school dropout -suggests a robustness impact of area effects on educational outcomes (Harding, 2003) . Considering levels of residential mobility also yields important information regarding endogeneity and selection. In our sample, only 8.6% of GSMS participants move from one county to another during childhood and adolescence (ages 9-16). Additionally, the sort of residential selection patterns that can occur in urban areas to produce spurious "reverse causal" relationships -e.g., a young man "marrying up" and moving ten blocks to a neighborhood with a clearly different social class -are less likely to occur in rural areas. One must travel longer to experience a markedly different context, and families are often tied to the land through multigenerational histories of residence. Examining variability in area parameters across individual-level exposures also helps ameliorate concerns about the theoretical "exchangeability" of one area for another (DiezRoux, 2004) . In this sample, area and family exposures are correlated at quite low levels, and distributions of area exposures are very similar across levels of individual variables.
One of the weaknesses of studies on area effects is that they are primarily descriptive, with a minority of studies assessing potential process-related mediators (Sampson, Morenoff, & Gannon-Rowley, 2002) . We believe that studying area effects on goal-setting or priorities (as we did in this paper) are a step towards a potential solution for this quandary in causal inference. When analysis detects area effects on the preferences of individuals, this suggests the degree to which community context can influence the cognitive and emotional processes of residents on an everyday basis.
Finally, this study was conducted in Appalachia, a region of the U.S. with a specific cultural and economic history. Thus, findings may or may not necessarily generalize to youth in other rural regions within the U.S. Nevertheless, our findings of a strong relationship between arealevel educational attainment and college goal-setting among Appalachian youths does indicate that area effects can be detected in rural regions, and deserve further consideration and study.
Conclusions
In the wake of global urbanization, youth from rural areas face increasing risks of social estrangement and marginalization. Moreover, rural areas show patterns of economic exploitation and intensified deprivation that are both as entrenched and severe as more wellstudied urban areas (Thorn et al., 2004) . While unique in some respects, rural U.S. youth face some of the same pressures from changing opportunities as youth across the globe (Mains, 2007) . With the disappearance of more traditional labor opportunities in rural areas, it is increasingly important that rural youth find both the motivation and support to pursue alternate pathways, including those afforded by higher education.
This study used a novel, card sort-based instrument to assess life course goals and attainment among Appalachian youth, the LTI-Y (Brown et al., 2006) in combination with longitudinal data regarding the family circumstances of participants and geocoded residential data to determine community context. This represents the first published study to examine both area and family influences on educational outcomes in a rural population, and one of only a few studies (Ceballo et al., 2004; Plunkett et al., 2007) examining area influences on educational goals. Studies of area effects that involve samples with family environments that have been assessed longitudinally (such as this sample) help to parse the effects of aggregated community context from direct family exposure. Our results indicate that, while rural youth may be heavily enabled and constrained by family circumstances, community context also influences the educational hopes and aspirations of youth living in some rural areas. We suggest that future research explore further the impact of community context on youth in rural areas, particularly given the considerable psychosocial risks faced by rural youth (Costello, Keeler, & Angold, 2001; Osgood & Chambers, 2000; Smith & Ramana, 1998) . b Percent of years between ages 9-16 living with at least one parental figure having 2 year college degree or higher c average household income over all waves of assessment, in U.S. dollars Table II Pairwise Correlations, Family and Community Context Variables 
